There exists a homeomorphism between any compact orientable closed surface and the configuration space of an appropriate mechanical linkage defined by a weighted graph embedded in the Euclidean plane.
THEOREM 1.1: Let ~g be any compact orientable closed surface of genus g E N U {0}. Then there exists a mechanical linkage Sg, such that its configuration space [Sg] is homeomorphic to ~g.
Recently the authors proved a universality theorem for configuration spaces of mechanical linkages, [7] . It is a matter of an explicit construction in the sense that starting from a given compact real algebraic variety, addition and multiplication of the defining polynomials are realized with configurations. So the theorem of Nash-Tognoli, cf. [1] , implies that only some components of the resulting configuration space are homeomorphic to a given compact differentiable manifold. Notice that using similar proofs different universality theorems for configuration spaces have already been established and are summarized in a work of M. Kapovich and J. Millson, [9] .
To prove Theorem 1.1 we construct for all g C N a mechanical linkage with only 3 § 2g bars and 3 § 2g links, such that its configuration space is homeomorphic to the compact orientable closed surface of genus g. It is known, cf. [4] or [8] , that the set of non-singular configuration spaces of a planar 5-polygon contains Eg with g _< 4. Starting with a simple 5-polygon for which the configuration space is a toms, we add two edges connected by a link to increase the genus of the surface by one. To control the induction we only make use of topological and geometrical arguments, i.e. the configuration space is computed with a fibration over the admitted locations of an appropriate vertex of the linkage. The final explicitly constructed mechanical linkage Sg with [89] ~ ~g is easy to control, as ACKNOWLEDGEMENT: We are grateful to J.-C. Hausmann who introduced us to the work of his former graduate student A. Wenger, cf. [11] , and to P. ManiLevitska for numerous conversations.
Preliminaries
Let us give an exact mathematical definition of a mechanical linkage: 
n-Polygons
A n-polygon is a special mechanical linkage built up by a cyclic arrangement of its edges: In the proof of Theorem 1.1 we assume some knowledge about the configuration space of a special 5-polygon whose computation in Example 3.2 is prepared by some considerations on 4-polygons: the configuration space of a 4-polygon Pt is discussed in [3] using Morse Theory, but no classification depending on the length tuple 1 = (11,12,/3,/4) is given. We state a complete classification, using either the cited article or elementary geometric considerations, i.e. the work space of the vertex V3 and its splitted fibration: Since we require that Pl is realizable, there is lj <_ ~i#j li for all j C {1,..., 4}. 
Thus the configuration space of a 4-polygon is given up to homeomorphism. Before stating an inductive construction of the mechanical linkage $9 with [$g] Eg we need two lemmas presented in the first and second parts of the proof. The inductive step consists of cutting the configuration space of an assumed mechanical linkage, such that the borders are either homeomorphic to S 1 II S 1 (g even) or to S 1 (g odd), throwing away one of the connected components, duplicating the other component and then pasting the canonically isometric borders. We obtain that the genus of the configuration space is increased by one. All this can be done mechanically by adding two edges to a given linkage, whose sizes are determined by Lemma 
Remark 4.5:
The work [7] makes available a constructive method to produce a huge mechanical linkage with one component of its configuration space being a projective plane, a Klein Bottle or even a non-orientable compact closed surface of any genus. But in contrast to the orientable case it seems to be much harder to find such an easy analyzable mechanical linkage, whose configuration space is exactly a non-orientable compact closed surface. Because of Proposition 2.6 this may be impossible.
